Wepreviously purified folate-binding proteins (FBP) from fresh cow's milk1* and showed that milk FBP had some nutritional effect on the bioavailability of folate in vivo.2'3) Milk after pasteurization loses its ability to enhance folate absorption by rat intestinal mucosal cells.4) Pasteurized milk or wheyprotein was used for competitive binding radioassays for tissue folate.5) Gregory III has shown that partial denaturation during pasteurization alters folate-binding characteristics.6* Recently, we observed that commercially pasteurized milk showed far less binding activity than raw milk. In this study we characterized these differences in folate binding capacity more fully. Folate-binding kinetics and equilibria were examined by the radioassay procedure of Colman and Herbert.8* Aliquots of milk FBP (100 /A), diluted with buffer so that it binds 40~60% of the total radioactivity, [3',5',7,9-3H]folic acid (43 Ci/nmol, Amersham Japan; 0.01^Ci in 25 /il) and 0~5 pmol ofunlabelled folic acid (Merck) were incubated in either 0.1 m potassium phosphate buffer (pH 6.0 or 7.4) or 0.05 m lysine buffer (pH 9.3) containing 0.1% (w/v) gelatin and 0.5 mg/ml sodium ascorbate5* in a total volume of 0.7ml. After incubation at 37°C for 30min, unbound folate was removed by adsorption with 0.4ml of a hemoglobin-coated charcoal suspension8* and subsequent centrifugation at 1,000 x g for 20 min. The supernatants were poured into 5 ml of liquid scintillation fluid containing 0.4% 2,5-diphenyloxazole, 0.01 % l,4-bis[2(5phenyloxazolyl)]benzene and 33.3% Triton X-100 in toluene, and counted in a Packard Tri-Carb Liquid Scintillation Spectrometer (Model 3255). The counting efficiency was about 60%, Duplicate reaction mixtures were analyzed for each folate concentration. Unlabelled folic acid (2nmol) was added to a control to block FBP binding of [3H]folate.7) The remaining [3H]counts not adsorbable to charcoal represented impurities of [3H]folic acid and were subtracted from the [3H]counts of each
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The results indicate substantial differences between FBP sources in the affinity for folate, whereas their binding parameters were similar among the three pHs. The kinetic results provide direct evidence of altered structural and resulting functional characteristics of FBP in processed milk. The significant decrease in folate-binding capacity of pasteurized milk, together with the decreased folate concentration on heat treatment13) could influence the bioavailability of folate in milk products and infant formulas.
